5
swimming speed was detected (F 3,14 = 2.79, P = 0.0794). Because of this observed 113 decrease in swimming speed when wearing a tag, the model predicts an average change 114 in drag of -4.1 N (range -13.3 to 0.4 N) or -7% (-20.5% to 9.3%) when instrumented (Fig. 115 1A, blue = tag vs. black = no tag). Had individuals maintained the faster swimming 116 speeds observed during the non-tagged trials, the modeled drag force would have 117 increased by 10.1 N (8.2 to 11.6 N) or by 15% (12.9 to 16.3%; Fig. 1A, red) . Estimates of 118 power output between non-tagged and tagged trials at their observed speeds were not 119 significantly different (Fig. 1B , blue, black; Student's T, T 17 = 1.12, P = 0.279). However, 120 maintaining a faster swimming speed with the increased drag loading created by the tag 121 would require the animal to significantly increase power output during swimming, by 29 122 -59% ( (Table 1 ) from 11 through 15 Nov 2012, from which metabolic rate was 128 calculated before, during, and after the animals completed a set swimming protocol, 129 either non-instrumented (n = 7) or while wearing a DTAG2 ( Fig. 3 ; n = 12). The number 130 of trials per individual, and the order in which they were performed, are listed in Table 1 . when wearing vs. when not wearing a tag during rest, swim ( Fig. 2A) , or two-minute 136 recovery phases (Table 2 ). Oxygen consumption rates were significantly different 137 between individuals for all phases (F 3,14 = 4.85, 4.07, 9.11; P = 0.0162, 0.0285, 0.0013, 138 respectively). The slopes and intercepts of the respiratory exchange ratio (RER,
ܸ ሶ
O 2 / 139 ܸ ሶ CO 2 ) throughout the recovery period did not significantly differ between tag and no-tag 140 conditions (Table 2) , and significant individual variability was evident in the slopes (F 3,14 141 = 4.37, P = 0.0228) but not the intercepts (F 3,14 = 1.46, P = 0.268) of the recovery RER. 142
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Measured RER values for resting (1.00±0.02) was significantly greater than during 143 swimming (0.96±0.01; T 36 = 7.430, P < 0.001); there was no significant difference in 144 RER between swimming and recovery (0.97±0.01; T 36 = -1.9405, P = 0.060). 145
146
While individuals had significantly different Physical Activity Ratios (PAR; F 3,14 = 7.12, 147 P = 0.0039), being the energetic cost of a specific activity over the resting metabolic rate, 148
there was no significant effect of wearing a tag (Fig. 2B , Table 2 ). This parameter 149 indicates that the swimming task increased Table  154 2). Similarly, mean individual locomotor costs (LC) were not significantly higher in 155 tagged (0.47±0.10) vs. non-tagged trials (0.32±0.32, T 3 = 0.993; P = 0.197; In this work, it was expected that metabolic rate would significantly increase due to 183 additional drag loading from wearing a tag. Instead, (1) an 11% observed reduction in 184 swim speed when wearing the tag (Fig. 2C) , (2) a lack of any significant effect on 185 measured metabolic parameters (Figs. 2A,B) , and (3) the reduced power output predicted 186 by the model at slower swimming speeds (Fig. 1B) all suggest that tagged animals 187 modulate their behavior to maintain energy expenditure when faced with greater drag 188 forces. Individuals slowed to the point where the tag yielded no increases in drag or 189 power (Fig. 1B) In this experiment the animals were required to swim completely submerged in order to 218 capture all breaths in the respirometry dome (Fig. 3) cohesion is often maintained between tagged and non-tagged members of a social group 269 (Wursig, 1982) , which would require increased power output and metabolic cost by 270 tagged individuals to sustain pace (Fig. 1A, B) . It is likely that tradeoffs between 271 managing additional energy expenditure are balanced with the demands that foraging and 272 social behaviors require: despite 13% and 10% slower ascent and descent rates during 273 dives, Northern elephant seals with added drag experienced 65% increases in field 274 metabolic rate (Maresh et al., 2014). The short-term nature of the suction cup archival 275 tags used here provides confidence that any metabolic or behavioral tag effects would 276 occur over an extremely short portion of a subject's life and that these effects would 277 likely not carry-over after the tag has fallen off. In addition to these concerns of animal 278 welfare and scientific ethics, data reliability must be considered: it is critical to ensure 279 that tagged individuals exhibit normal behaviors for measurements to be meaningful and 280
representative of the remainder of the population (e.g. Wilson and McMahon, 2006) . region located under the tag and a prismatic cell layer at the wall (Fig. 4A) . In order to 334 achieve comparable simulation results to those presented by (Shorter et were considered as self-compensating, because of the tag symmetry. A polynomial 348 function was used to interpolate forces at flow speeds between simulated points (Fig. 4B) . To test the null hypothesis that wearing a tag does not affect metabolic rate, cost of 383 transport, or swimming behaviors, four captive male T. truncatus (Table 1) were trained 384 to perform a fully submerged swim around a set course and surface exclusively in a 385 metabolic dome (Fig. 3) , either non-instrumented or while wearing a bio-logging tag(DTAG2; Fig. 3 ). The individual determined the pace of the swimming task, i.e., 387 swimming speed was not prescribed, and no speed target was provided. The order of 388 tagged vs. control (i.e., non-tagged) trials was determined randomly, and was made more 389 random by certain trials being unusable when an individual breathed out of the dome. 390
Metabolic rate was measured for the duration of each trial, consisting of pre-exercise rest, 391 swim, and recovery phases. Animals were inactive under the respirometry dome during 392 rest and recovery phases (Fig. 3C) . The swimming course consisted of a 44 m 393 circumference oval loop departing from and returning to the dome (Fig. 3B) . Each trial 394 consisted of six laps ( 
471
The contribution of LC to COT is then COT net divided by COT. It is hypothesized that 472 COT and COT net would be greater, and that LC would have larger contributions to COT 473 in tagged trials. 474
Statistical Analysis 475
To test whether individuals became conditioned to the respirometry apparatus or 476 experimental protocol, linear models were fit to swimming 
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